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Intraspecific killing episodes among wild non-human primates are summarized
from an evolutionary viewpoint, with regard to the social structures of the
species. The summary is restricted to the higher primates, the Old World
monkeys and anthropoids, which have well- developed brains and more
complex social structures. This phenomenon is found only in societies with
other than pair-type social units; all have one-male or multi-male groups. Eight
aspects of intraspecific killing among non-human primates are discussed:
structure of basic social units, intolerance among males, male precourtship
aggression, tendency toward incest avoidance, population density,
developmental cycle of unit groups, identity of the victim and cannabilism.
Episodes of intraspecific killing have been reported for 132 species in nine
genera. It is notable that, for all these species, infanticide has been observed.
Therefore, the episodes were classified into infanticide and killing among
adults; characteristics of each category were indicated. It is apparent that
pongids have a wider variety of killing than cercopithecoids. One of the
characteristics of intraspecific killing among non-human primates is that there
are few counteractions from a third person or from the society toward the killer.
Although an integral theory to interpret this problem is not easy to formulate
and we have to wait for future studies for detailed analysis, it
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must be emphasized that these phenomena are related to the origin of institutions
and the evolution of society.
I. INTRODUCTION
Several scholars-Angust & Thommen (1977), Poirier (1974), Hrdy (1979) and
Goodall (1977)-have reviewed the topic of infanticide among non-human primates
for comparison with their own data. The present article deals not only with
infanticide, but also with other aspects of intraspecific killing; it assumes the
evolutionary viewpoint, and focuses on the phylogeny and social structure of the
species among which the events were observed.
How are we to interpret intraspecific killing among primates? Such events are fairly
common in human society. The recent accumulation of field data on non-human
primates has revealed the presence of counterparts among them as well. However
this issue does not involve the whole primate order. Although the studies on
prosimians are not conclusive, no intraspecific killing has been reported among
them in the wild. Among ceboids, there is only one report of infanticide- among
howler monkeys (Collias & Southwick, 1952). Therefore, the problem of
intraspecific killing is for all practical purposes restricted to cercopithecids and
pongids. Indeed, thus, intraspecific killing is seen primarily in the presumably
phylogenetically advanced species. This fact suggests that the phenomenon is
related to well-developed brains and complex social structures.
II. PROBLEMS CONCERNING INTRASPECIFIC KILLING
(1) Basic social unit
All species of anthropoidea, with the sole exception of orangutans, have bisexual
social groups. For the orangutan, no intraspecific killing has been reported.
Cercopithecids have matrilineal social units, except for one species mentioned
below, while pongid societies are not matrilineal (Itani, 1977a,b, 1980a,b). Males
among the former and both sexes or at least females in the latter transfer between
unit groups. All species of gibbons have unit groups of male-female pairs, and there
is no report of intraspecific killing. Recently, mentawai langurs (Presbytis
potenziani) have been found to be the only cercopithecid species having pair-type
units (Watanabe, 1981), and no intraspecific killing has been observed for this
species. Therefore, species with pair-type societies can be excluded from the
present discussion.
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'The societies of cercopithecids and pongids with other than pair- type social units'
are thus the subjects of this essay. they all have one-male groups of 10 to 100
animals. It should be noted that many social exchanges, including intraspecific
killing, occur between social units or between a unit group and non-group
individuals.
(2) Intolerance among males
Conflicts between males are usually avoided by two means: one is to maintain
interindividual distances and thus to refrain from direct contacts. The other is the
dominance order among males. Conflicts are avoided by inhibition behavior of
subordinate individuals toward dominant individuals (Kummer, 1971), and by
interindividual recognition of dominance. However, these avoidance mechanisms
are not perfect. Examples of conflicts due to their breakdown are numerous.
Intolerance between males is often related to domination and possesion of females,
Solitary orangutan males maintain larger distances between one another
(MacKinnon, 1974), and in a sense, they may be considered vagabonds who have
abandoned possession of females.
(3) Male precourtship aggresstion
Accounts of aggression by males is commonly observed in multi-male groups, such
as among macaques (Itani, 1954; Southwick, 1965). This behavior is thought to
promote the courting relationship between a particular male and a particular female.
The aggression toward the female may intensify her sexual arousal. However, cases
in which such precourtship aggression results in infanticide are widely seen among
cercopithecids and the gorilla. Although it is unknown whether the killings are
intentional, it appears that the males may know that the loss of the infant is
followed by physiological changes in the female who had been nursing her infant,
causing her return to sexual arousal.
(4) Tendency toward incest avoidance
Higher primate societies universally tend to avoid incest. Although analytical data
on this problem are inadequate for most species, the on-going study by Takahata
has clearly revealed this tendency for the Japanese monkey. For 54 dyadic
relationships of the first and second degree of consanguinity in a troop of Japanese
monkeys, no copulation at all was observed. The semi-closed structure of unit
groups allowing selective individual transfers, can also be interpreted in terms of
incest avoidance. The transfer of either males or females from their natal
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unit-group to another prevents the occurrence of incest within the unit-group. If each
society emphasizes incest avoidance, a third safety valve may be hypothesized: the
elimination of individuals born through incest. The one-male group structure has an
inherent possibility of father-daughter incest. Not all, but some of the infanticide
commonly seen among societies with one-male unit groups undeniably eliminates
individuals born of incestuous unions. However, whether such a context is
recognized by them, or what might precipitate such behavior, is unknown.
(5) Population density
Yoshiba ( 1968), studying Hanuman langurs (Presbytis entellus), eco- logically and
sociologically compared a population of basically one- male groups in south-west
India with a population of basically multi- male groups (Jay, 1965) in north India.
The primary factor affecting the difference in grouping patterns was suggested to be
populatipn densities of 87-136 animals/km2, in the south-west in contrast to 2.7
animals/km2 in the north. Infanticide was observed only in the south-west.
Rudran (1973), who studied two subspecies of Presbytis senex in Sri Lanka,
reported that the P. senex senex population, with a density of 92.6 animals/ km2,
had relatively infrequent male replacements and low infant mortality. It is
undeniable that high population density complicates social relationships. It seems
likely that the high population density gives rise to the male-intolerant one-male
group structure, in which infanticide is inevitable.
(6) Developmental cycle of unit groups
In some species, the developmental cycle of unit groups is recognizable by the size
and composition of a unit group (Itani, 1980b ). For the one-male groups of
Hanuman langurs, the interval between male replacements, through the initial stage,
growth stage, and mature stage, is estimated to be about three years (Hrdy, 1974 ).
Sugiyama ( 1965) estimated the cycle of the group rejuvenation to be 4.5-5 years.
For these species, the size and composition of a group indicates the stage of its
development, and signals to out-group males whether the group is ready for male
replacement. For out-group males, the mature stage must trigger male replacement,
which involves infanticide.
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(7) Identity of the 'Victim
Of course, the identity of the victim of a killing differs from one episode to another.
In the context of intolerance among males, males are victims, while in the context of
male precourtship aggression, females and their infants become victims. When sex
and age have ethological significance, then such stimuli as the silverback of male
gorillas, swollen sex skins of female chimpanzees and macaques, the Gestalt of
mother with an infant, or the neonatal pelage, can be releases that trigger killing. Not
only these physical traits, but also the group membership or personal history of each
individual may be distinguished and become the trigger. The mere presence may be
distinguished and become the trigger. The presence or absence of acquaintance or
personal recognition may differentiate the unfolding of the episodes. A particular
individual, for some idiosyncratic reason, may become the target. In addition,
characteristic attitudes, facial expressions, behavior and vocal sounds must be
involved. The study of the personality and identity of the victim is an important
theme in analyzing such data.
(8) Cannabilism
The episodes of intraspecific killing in primates include some cases of cannibalism. It
is quite problematical whether the significance of such an episode lies in the killing
or in the eating of the victim. In the case reported by Suzuki ( 1971 ), in which the
victim (an infant chimpanzee ) was still alive while one of its legs had been eaten,
cannibalism appears primary. However, it is not easy to determine which is the
intent-to kill or to eat. Here, I take the viewpoint that killing is the primary, and
eating the secondary, motivation. Although there are not yet enough data for this
proposition, the occurrence of cannibalism closely coincides with the dietary habits
of the species. The food habits of higher primates can be grouped into the generalized
diet, which is unspecialized or omnivorous, and the specialized diet, which is based
on some particular food-a species may, for example, be folivorous (Itani, 1979).
Cannibalism has been reported so far for the red-tailed monkey (Cercopithecus
ascanius) Japanese monkey (Macaca fuscata), chamba baboon (Papio ursinus);alld
chimpanzee ((Pan troglodytes). All of them have generalized dietary habits. Among
the red-tailed monkeys, cannibalism occurred after an infant was killed following a
male replacement in a one-male group. More than ten episodes of similar infanticide
following male replacements have been reported for three species of Presbytis, but in
none of these was cannibalism
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observed. It should be noted here that the Presbytis species have specialized food
habits. Although cannibalism may be regarded as an extreme expression of
generalized food habits, the possibility that the appetite precedes the incident should
also be considered. In addition, chimpanzees and gorillas, for which unquestionably
deviant cases have been reported (Goodall, 1977; Goodall etal., 1979; Fossey, 1981)
require us to reserve the category of individual pathology.

III. TYPES OF INTRASPECIFIC KILLING
Up until now, intraspecific killing has been reported for 13 species in nine genera of
non-human primates in the wild. It is notable that, for all of these species, infanticide
has been observed. Therefore, it seems reasonable to classify the episodes into those
involving and those not involving infanticide.
(1) Infanticide
The approximately ten cases in the two species of Presbytis and the two cases in redtailed monkeys all occurred after male replacement in one-male groups, and share
the following common context. The male of a one-male group was replaced by an
out-group male, who then fatally injured the infants nursed by the group females.
The females came into oestrus, copulated with the new male, and bore new infants
in about a year (Sugiyama, 1965; Mohnot, 1971; Rudran, 1973; Hrdy, 1974;
Parthatharathy & Rahman, 1974; Struhsaker, 1977). In P. cnstata, after a change of
dominance order in a multi-male group, the new leader expelled the other males to
form a one-male group, in the process of which infanticide was observed
(Brotoisworo, 1982). The two cases in red-tailed monkeys were accompanied by
cannibalism (Struhsaker, 1977). The maintenance of the matrilineal one-male group
seems to require male replacements, which are accompanied by infanticide.
This type of infanticide is apparently related to the type of social unit. In this type of
social unit, male replacement is an outcome of the intolerance between males, and
precourtship aggression results in infanticide. This series of social changes
eliminates individuals born by incest in consequence, and also is related to the local
population density and to the development of unit groups.
Colobus guereza (Oates, 1978) and Theropithecus gelada (Nieuergelt, cited in
Angust & Thommen, 1977) also seem to exhibit this type of infanticide. It has also
been reported in Macaca sylvana (Burton, 1972).
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The one-male unit of Papio hamadryas is an infrastructure of the basic social unit of
this species. Once a one-male unit is formed, no male replacement usually occurs for
that unit. But in an experiment Kummer ( 1968) removed the male of a one-male
unit, and observed that the out-unit male took over the unit and infanticide followed.
Similar phenomena have been reported for many captive colonies (Angust &
Thommen, 1977). It seems probable that such changes also occur after the death of a
unit male in the wild.
For Japanese monkeys, which havemulti-male groups, infanticide has been reported
from two troops. In one case, a lone male approached Shiga (A troop ), and from
June to November, attacked nine out of the 11 infants born that year. Two infants
were killed and three were 1 injured (Tokida, 1976 ). This series of attacks is
peculiar in that it 1 occurred in the non-mating season. This lone male joined the
troop in December of the same year, and did not commit any more infanticide until
he moved to C troop five years later. The second case was observed in Hakone. A
mother and an infant not with their troop were attacked by a lone male, who grabbed
the infant and ate it (Editorial Board of The Nihonzaru, 1974).
The following can be deduced from these two cases. These episodes were not intragroup phenomena, they cannot be interpreted in terms of male intolerance, and they
are probably related to precourtship aggression, although they occurred in the nonmating season. These cases were recorded for a particular species that, compared
with other species, has been observed for long periods. Although it is difficult to
generalize from these two cases, they indicate that societies with multi- male groups
can also have episodes of killing similar to those found in societies with one-male
groups.
Fossey (1979, 1981) reported for the gorilla that six of 38 infants with births
confirmed during 13 years of observation became victims of infanticide. These also
occurred either during male replacement or antagonistic encounters of two groups,
or as a stage preceding the kidnapping of a female by an outsider male. Fossey
stated that it is the means of transmitting their genes, and that infanticide is
necessary for maintaining a healthy degree of outbreeding. Although there is a
fundamental difference in social structure between the matrilineal one-male groups
of cercopithecids and the non-matrilineal social unit of gorilla, it is notable that both
have one-male group composition and both are accompanied by infanticide.
For chimpanzees, records of infanticide have increased to 12 since the first incident
was observed in the Budongo Forest by Suzuki in
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1971. Seven cases come from Gombe (Bygott, 1972; Goodall, 1977; Goodall et al.,
1979) and four cases from Mahale (Nishida, Uehara & Nyundo, 1979; Norikoshi,
1978; Norikoshi & Kitahara, 1979; Nishida, 1980; Kawanaka, 1981). Nine of the
cases were accompanied by cannibalism.
Kawanaka ( 1981) reported in detail on the case of infanticide he observed, and
thoroughly traced the personal life history of the victim's mother, an important
method of analyzing such data. He also compared the 12 cannibalistic episodes. All
the victims were within the infant stage, between newborn and three years of age
(Nishida, 1968); all were entirely dependent on their mothers. Among them, the
four cases reported from Gombe in which a female harmed infants ( category-b in
Goodall, 1977) were restricted to newborn infants. The victim's sex was male in
seven cases, female in three cases and unknown in two cases. If the four category-b
cases are excluded, the victims were five males, one female and two unknown,
suggesting that male infants were being selectively killed. This may be one reason
for the chimpanzee's biased sex ratio (fewer males).
The contents of the episodes are diverse and difficult to categorize. However, except
for the four category-b cases at Gombe, which can be assumed to be intra-unit-group
phenomena, it seems undeniable that all the cases were related to the complicated
movements of females between unit-groups. In the other three cases at Gombe
(category-a in Goodall, 1977), the infants of stranger females were killed, after
which these females became members of the captors' unit group. Each of the four
cases at Mahale occurred in its own complicated context. Kawanaka pointed out that
since in some cases there were time lags of two to five years between a female's
immigration and the infanticide, they cannot be considered 'inter-unit-group
phenomena' as Nishida et al., (1979) had concluded.
The category-b cases differ from the episodes found among gorillas or
cercopithecids, and it should be noted that they all involved only one particular
female named Passion and her children. An infant disappeared from a group of
gorillas, and bone splinters were found in the feces of a female belonging to the
same group, suggesting cannibalism (Fossey, 1981 ). This indirect evidence of
cannibalism and Passion's cases were probably of similar contexts, and they might
have been infanticide for the purpose of cannibalism.
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(2) Killing among adults
As a rule, interactions that may lead to killing among males are avoided by them.
Even among macaques, which have multi-male groups, intra-group males may have
severe fights and injuries but such behavior seldom results in death. However,
between troop males and solitary males, aggression may be more fierce, with the
possibility of killing (Itani, 1954). Aggression between one-male groups and allmale groups of Presbytis is reported to be very fierce. Many researchers have
reported that males are sometimes severely injured. Rudran (1973) inferred that a
young adult male's death was due to an antagonistic interaction between a lone-male
group and a predominantly male group. Such interaction can be regarded as
revolving about the male position in a one-male group.
Among chimpanzees, the interolerance between males of different unit groups
sometimes results in killing. The case reported by Goodall et al., (1979), in which
three males of the Kahama community were killed one after another by the males of
the Kasakela community, indicates that males within a unit group have a strong
bond among themselves, and they take a rather ruthless attitude toward males of
other groups with whom they do not share the bond. In the chimpanzee population at
Mahale, six adult males and one young adult male have disappeared from M-group
(Nishida, 1980; Itani, 1980b ). When the balance of dominance gets out of order,
aggressive inter-group encounters increase. In this context, the cases of Gombe and
Mahale are in agreement. Since 1979, only one old male remains in K-group, but the
group has not yet dissolved.
These aggressive interactions are different from those involving the position of the
male in a one-male group, as in Presbytis. Perhaps these killings are inevitable,
rooted in their social structure, and are the phenomena most difficult to interpret. If a
chimpanzee unit group is maintained by the exchange of nulliparous females with
neighboring groups, killing might result in the destruction of a neighboring group
that is a source of new females. Or do they attack to eliminate a weakened group that
is not a good source of females? Goodall et aL, ( 1979) reported that the males of the
Kasakela community often patrolled the boundary of the home range of the Kahama
community. Similar behavior has been observed at Mahale. Although the encounter of M- and K-groups that Nishida and I observed did not result in any killing,
it had the atmosphere of a skirmish in a war. This behavior was even strategic: they
looked as if they were aiming for the best chance of encountering another group
(Itani, 1977 b ). There has
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been no direct observation of such killing among male gorillas, but they must have
similar antagonistic interactions that may lead to killing (Baumgartel, 1976).
However, antagonistic interaction of a group versus an individual, or a group versus
another group, with the intent to kill, is peculiar to chimpanzee society.
An adult male killing an adult female has been reported twice for chimpanzees at
Gombe and once for gorillas. Such an episode is rare. In precourtship aggression,
infants not females often become the victims. In one of the chimpanzee cases, the
males of Kahama community were found inspecting the body of a very old female;
it was inferred that she was a victim of chimpanzee aggression. (Wrangham cited in
Goodall et aL , 1979). This female was probably a stranger, and her death cannot be
interpreted in the context of an intra-group episode. Moreover, since the victim was
very old, there is little possibility of precourtship aggression. In the other case, the
males of the Kasakela community attacked a female of the Kahama community who
died four days later (Goodall et aL, 1979). This was also an inter-unit-group
episode. The gorilla case was an intra-group episode, the background of which was
subtle balance between an aged silverbacked male and his mature son. The son
killed an old female who had been one of his father's partners for a long time
(Fossey, 1981 ).
None of the cases in which adults were the victims was accompanied by
cannibalism. Cannibalism among non-human primates is restrict- ed to infanteating.
IV. DISCUSSION
Through the foregoing review of intraspecific killing among primates in various
contexts, it has become apparent that an integral theory to interpret this problem is
not easy to formulate. Many researchers have attempted to explain this issue by
sexual selection or egoistic behavioral strategies to maximize individual
reproductive success (Hrdy, 1974; Angust & Thommen, 1977; Struhsaker 1977;
Hrdy, 1979; Nishida 1979,1980; Fossey 1981). However, these theories encounter
difficulties in explaining the male killing of a female or intra-group killing (Goodall,
1977). In the infanticide following a male replacement, as in Presbytis, the male
who has succeeded in taking over the leader's status is supplanted in three or four
years, and the new leader will kill some of the infants he sired. How do the
authorities explain this reproductive equality? Their theories seem to lose
significance
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unless winners continue to be winners and reproductive inequality persists.
For some categories of intraspecific killing, data are not sufficient, and owing to
the difficulty of observations in the wild, we have to wait for future studies for
detailed analysis, with the personal histories of the individuals involved. It would
be regrettable if only such dramatic episodes receive attention, while the reality of
each society is neglected. Social episodes that are not as dramatic seem to be the
clue to explaining these events. Episode analysis, while taking the factors in
section II into consideration, is the only way to solve the present problem. These
factors are general and basic, discovered through the long-term studies of primate
societies, but they were not framed with the intention of explaining the adaptive
significance or purposefulness of intraspecific killing (e.g. classes of infanticide in
Hrdy, 1979).
It can be said that the higher the species phylogenetically, the more frequent and
varied is intraspecific killing. Table 1 shows the combin- ation of the attacker and
victim for pongids and cercopithecids. It is apparent that pongids have a wider
variety of killing than cercopithecids. these episodes are unquestionably more
frequent in the inter- unit-group context than in the intra-unit-group context. For
the inter- unit-group episodes, Table 2 further differentiates pongids and
cercopithecids.
Finally, there is one important problem ignored by most researchers. One of the
characteristics of intraspecific killing among non-human primates is that there are
few counteractions from a third person or from the society toward the killer. This
may be related to the fact that most episodes are in the inter-unit-group context.
But, in the case of P. entel/us at Dharwar, females just watched males fight, no
behavior by the females to hinder infanticide was recorded, and their attitude
toward the injured infants was unhelpful (Sugiyama, 1965).
On the other hand, for the cases at Abu, Hrdy ( 1974) reported. In every case,
females other than the mother intervened. Sol and Pawless repeatedly played the
most daring roles in defense of the infant'. Despite that, the infants were killed. In
the case of an intra-group episode, in which an adult male gorilla killed an aged
female, the observe(r reported, 'Other group members looked on but did not
interfere' (Fossey, 1981 ). At least six out of the 12 reported cases of infanticide
among chimpanzees were followed by an attack by the captor on the victim's
mother (Kawanaka, 1981). Such an attack may have been a kind of precourtship
aggression, but it is likely that the mothers were protecting their young from the
captors. The killed
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Table 1. Combinations of attacker and victtm in intraspeCtjic killing among
non-human pnmates
VICTIM
ATTACKER
Adult Male
Adult female
Infant
Pongoids
Adult Male
Common
Rare
Common
Adult Female
Nil
Nil
Rare
Cercopithecids
Adult male
Rare
Nil
Common
Adult Female
Nil
Nil
Nil

Table 2. lntraspeciftc killing among nonhuman pnmates, sorted by the
Vtctim’s identity and context
Adult male
Intra-unit-group-episodes
Pongoids
Nil
Cercopithecids
Nil
Inter-unit-group-episodes
Pongoids
Pan troglodytes
Gorilla gorilla?
Cercopithecids
Papio ursinus*
Presbytis senex

VICTIM
Adult Female
Gorilla gorilla
Nil

Infant
Pan troglodytes
Gonjlla gorilla
Presbytis cristata

Pan troglodytes Pan troglodytes
Gorilla gorilla
Nil
Cercopithecus ascanius
Macaca fuscata
Macaca sylvana?
Papio liamadryas
Papio ursinus*
Prebytis entellus
Prebytis entellus
Presbytis senex

Theropithecus gelada
*Saayman (1971).
infants were consumed by many group members. Were they simply having a little
taste of meat without regard to the victim's identity or species? Or did it signify the
acceptance of the fact of killing? Or was it a communal feast to eliminate the fact of
the act from the group memory? About these points, there must be some differences
at least between the case of Passion's cannibalism and tbe other cases. This
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raises the question of whether their action of killing is within the norms or outside
them. Probably, higher in the evolutionary scale, intraspecific killing has more
complicated episodes and increases in frequency (Roper, 1969).
In this process the questions are how the counteractions towards such actions have
emerged and how they have been established in societies. , These questions are
related to the origin of institutions, involving the " rules of female possession, the
resolution of inter-group intolerance, and the evolution of society.
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